We document the location patterns of Canadian manufacturing industries -as well as changes in those patterns over the first decade of 2000 -using detailed micro-geographic data. Depending on industry definitions and years, 40 to 60 percent of industries are clustered. According to our measures, manufacturing industries become less geographically concentrated in Canada, i.e., localization is decreasing. Yet, some of the most localized industries are becoming even more localized. We also document the locational trends specific to small firms, young firms, and exporters. We find that their location patterns do not differ significantly from that of the other firms in their industries.
Introduction
One of the most salient features of the economic landscape is the strong geographical concentration of economic activity. That concentration is observed in most countries and at various spatial scales. Famous examples of 'clusters' include the high-technology concentrations of Silicon Valley, Boston's Route 128, and the North Carolina research triangle, as well as concentrations of more mature industries like the automotive cluster in the Detroit-Winsor corridor or the Italian manufacturing 'districts'. In Canada, economic activity -measured by either gdp or employment -is strongly concentrated across and within provinces. Ontario and Quebec, for example, are home to about 60 percent of Canadian gdp and 75 percent of manufacturing employment (Statistics Canada, 2013) . Within those two provinces, the Toronto metropolitan area, about 0.06 percent of Ontario's provincial surface, concentrates 45 percent of Ontario's gdp; whereas the Montreal metropolitan area concentrates almost 35 percent of Quebec's gdp on about 0.04 percent of Quebec's provincial surface (Institut de Statistiques du Québec, 2013).
The resurgence of spatial analysis in economics has led to a renewed interest in theoretically explaining and empirically analyzing the strong geographical concentration of industries. Clusters and regional development have also often been -and are becoming increasingly more -a matter of concern for policy makers around the world. Quebec's Government, for example, has recently launched the 'Plan Nord', with the aim to invest around $80 billion over the next 25 years to create 20,000 jobs, generate $14 billion in government revenue, and $162 billion for Quebec's gdp. Such huge investment plans -which have a clear regional development component -are unlikely to leave the geography of economic activity unchanged. It is, therefore, important to understand which industries tend to cluster, what location patterns we observe for specific firms that are important targets for economic development (young firms, small firms, exporters), and what the broad trends of geographical concentration are over the last decade. This is the focus of the present paper. A fine analysis of the geographical concentration of industries is a prerequisite to any subsequent analysis dealing with the potential static and dynamic productivity gains -both locally and nationally (see Behrens, 2013 , for a recent analysis) -arising from that concentration.
There is a substantial literature dealing with the measurement of industrial localization, i.e., the geographical concentration of industries. Ellison and Glaeser (1997; henceforth eg) have developed an index that has been widely applied to that issue. Despite its numerous advantages and appealing theoretical properties, that index has no strong spatial flavor as it does not take into account the relative positions of the geographical units. We address that issue using two alternative strategies. First, we analyze the geographical concentration in manufacturing in Canada. Section 3 presents our empirical results using discrete measures of localization, whereas Section 4 summarizes our empirical results using continuous measures. Finally, Section 5 concludes and places our results more broadly into the policy debate about industry clusters and regional development. We relegate all technicalities and a detailed description of our datasets to an extensive set of appendices.
A Snapshot of Canadian Manufacturing, 2001-2009
To set the stage, we first provide a quick overview of the sectoral and geographical structure of manufacturing in Canada from 2001 to 2009. Total salaried employment in Canada in 2001 was 12,978,258 jobs, of which 1,974,636 -or 15.21 percent -were in manufacturing. In 2005, the corresponding numbers were 13,931,343 and 1,837,828 jobs -or 13.19 percent -respectively; whereas they were 14,570,025 and 1,473,472 jobs -or 10.11 percent -in 2009. 1 The downwards trend in manufacturing can also be seen from Table 1 , which shows that the number of plants in our data has fallen from 54,379 in 2001 to 46,391 in 2009. This 'de-industrialization' is not specific to Canada and affects most developed countries in a similar way (see, e.g., Duranton, Martin, Mayer, Mayneris, 2011, for the French case). Note that, as can be seen from Table 1 , the decrease in the number of plants went hand-in-hand with an increase in average plant sizeas measured by employment -except for the Atlantic provinces. Source: Authors' computations using Scott's National All Business Directories. Table 2 shows that our data includes many small manufacturing firms, so that the size distribution of plants is very skewed towards small establishments. 2 On average, only 15 percent of plants have more than 50 employees, whereas the majority of plants -about 70 percentemploy between 1 and 20 workers. Consistent with previous findings in the literature, the size distribution of plants is roughly log-normal, and close to Zipf in the upper tail of the distribution (Axtell, 2001; Cabral and Mata, 2003) . Figure 1 depicts the kernel densities of the size distributions for 2001, 2005, and 2009, respectively. As can be seen from that figure, the distribution remains fairly stable, despite substantial plant turnover. However, as can also be seen from Figure 1 , the distribution gradually shifts to the right -plants become larger on average. Finally, Table 3 summarizes industry-level details of our data, including the average plant size by industry and the number of exporting firms. There is clearly substantial variation across industries, as extensively documented by previous studies (e.g., Bernard and Jensen, 1995). Source: Authors' computations using Scott's National All Business Directories.
Turning to the spatial dimension, it is well known that population is strongly concentrated geographically in Canada. Indeed, because of historical settlement patterns, the climatic conditions in the north, and access to the large US market to the south, about 90 percent of the Canadian population lives less than 100 miles from the US border. Quite naturally, the overall distribution of manufacturing is thus also strongly concentrated geographically in Canadanamely in Ontario and Quebec and, more generally, along the Canada-US border -as can be seen from Figure 2 . Table 1 provides a more detailed geographical breakdown, and reports the number of plants and the average plant size by province. Observe that Figure 2 displays the 'de-industrialization' trend we mentioned in the foregoing. There is indeed some 'breaking up' of the concentration of manufacturing between 2001 and 2009, especially in the traditional manufacturing corridor running from Quebec City to Winsor, via Montreal and Toronto. Source: Authors' computations using Scott's National All Business Directories.
Since manufacturing is strongly concentrated geographically in Canada, we will use its overall distribution as the benchmark against which we assess localization in a given sector. Doing so avoids picking up localization patterns that are solely driven by the overall concentration of industries in large metropolitan areas (Combes, Mayer, and Thisse, 2008). We will compute both discrete and continuous measures of localization -for industries in general, but also for certain types of firms like small firms, young firms, and exporters -and analyze their trends over time. When looking at specific types of firms, we will use an even more restrictive benchmark, namely the spatial distribution of all firms in their industry. In other words, we will look at the 'excess concentration' of small firms, young firms, and exporters as compared to the concentration of firms in their industry in general. Doing so will provide a very fine picture of the 'state of geography' of manufacturing in Canada, both in terms of industries and in terms of specific types of firms. 
3 Discrete Measures: Methodology and Results
We first provide results on the geographical concentration of industries using discrete measures of localization. More precisely, we start by computing the geographical concentration using the Ellison-Glaeser index (Ellison and Glaeser, 1997) . This measure, though somewhat sensitive to the way space is subdivided into administrative units, has been widely used in the literature and will allow us to compare our results to existing ones. We also compute a spatially weighted version of the eg index to take into account 'neighborhood effects', i.e., the fact that industry concentrations may stretch across several adjacent administrative units.We later exploit, in Section 4, the micro-geographic nature of our data and provide results using continuous measures of localization to obtain a sharper overall picture of the degree of geographical concentration that is independent of spatial subdivisions.
Baseline Results
We compute the eg index -and its spatially weighted version (henceforth, egspat) -for 2001,
2005
, and 2009 at the naics 6-digit level using three different spatial scales: provinces (prov), economic regions (er), and census divisions (cd). Our key findings, shown in Table 4 , can be summarized as follows. First, about 70 to 75 percent of manufacturing industries are localized in Canada. This fraction is lower than the one reported for the US (97 percent), France (95 percent), and the UK (94 percent) in earlier studies by Ellison and Glaeser (1997) , Maurel and Sédillot (1999) , and Duranton and Overman (2005) . 3 Second, the number of localized manufacturing sectors in Canada has decreased between 2001 and 2009. This can be seen in terms of numbers, but also from the decrease in the mean value of the eg index at all spatial scales, safe for the smallest one (cd). We also find that there is a sizeable share of sectors for which the eg index is negative, thus suggesting that dispersion prevails -and increases over timein some industries. When taken together, all of our foregoing results point to the fact that manufacturing industries have become less geographically concentrated over the first decade of 2000. Third, despite some changes across industries, the eg index is, on average, smaller than its spatially weighted counterpart (see the two bottom panels of Table 4 ). Put differently, spatial concentration extends over multiple adjacent spatial units, and this fact has to be taken into account when computing the eg index. Note that all our results are fairly robust across years, spatial scales, and to the use of the chosen weighting scheme for computing the egspat index (see the Appendix). Figure 3 summarizes the distributions of the eg and egspat indices for the 259 6-digit manufacturing industries in 2001, 2005, and 2009 . Observe that these distributions are quite skewed towards zero, i.e., only few industries are highly agglomerated, whereas a majority of them are weakly agglomerated -the eg index is positive but less than 0.05. These results are similar to the ones reported by Maurel and Sédillot (1999) for French industries, and by Ellison and Glaeser (1997) for US industries. We can also see that, despite the general trend towards a decrease in localization between 2001 and 2009, the overall distributions of the eg and egspat indices have remained fairly stable over time. 4 Table 5 lists the ten most and the ten least localized industries at the naics 6-digit level for the years 2001, 2005, and 2009, respectively. As can be seen from that table, various industries related to either textiles or to the extraction and processing of natural resources dominate the group of the most localized industries. The hierarchy of individual industries is almost unchanged when using the egspat index. eg index, and weakly concentrated using a spatial weighting scheme.
Sectoral Scope of Localization
Does the level of sectoral aggregation matter for our results? Do naics 4-digit industries exhibit comparable location patterns to naics 6-digit industries? The short answers to those two questions are 'yes' and 'no'. Our results below indeed show that, as we move to a more aggregate definition of industries, the degree of concentration changes. On average, we observe less geographical concentration at larger spatial scales. Even if there are also less dispersed industries (11 percent on average, compared to 27 percent at the 6-digit level), the geographic concentration at the 4-digit level is weaker than at the 6-digit level. This result is reminiscent of findings by Rosenthal and Strange (2003) , who show that the average level of agglomeration increases as one moves from 4-to 6-digit industries. It also holds true as the geographical scale goes from economic regions to provinces, and from census divisions to economic regions. Table 6 summarizes our results for the 86 naics 4-digit industries. Table 7 reveals that there are systematic localization patterns by broad industry groups. Some 3-digit industries are made up of many concentrated 6-digit subindustries (e.g., 'Apparel manufacturing' or 'Chemical manufacturing'), whereas others are mostly dispersed (e.g., 'Beverage and Tobacco Product Manufacturing'). This suggests that localization trends extend across different 3-digit groupings. Table 16 in the Appendix lists the ten most and the ten least localized industries at the 4-digit level for the years 2001, 2005, and 2009, respectively. The hierarchy of the different industries remains nearly unchanged when compared to the 6-digit level. Industries related to either textiles or to the extraction and processing of natural resources dominate again the group of the most localized industries, whereas industries related to dairy and tobacco remain among the least localized ones.
Location Patterns of Small Firms, Young Firms, and Exporters
We now stratify our sample into three sub-samples including small firms, young firms, and exporters, respectively. Since these firms are considered to be crucial for employment and economic development, understanding their localization patterns seems to be important from a policy perspective. Our aim is to analyze their locational trends and compare them to the overall trend in their sector. What patterns of industrial localization do we observe for these specific firms, and what are the changes in their geographical concentration over the last decade? Are small firms, young firms, or exporters more concentrated than firms in their industry in general, i.e., is there 'excess concentration'? To answer these questions, we construct three industry subsamples. The first relates to small-scale firms. Instead of using Statistics Canada's definition of small-scale business -a firm Notes: eg and egspat indices computed at the 6-digit naics level. The spatial scale used is census divisions (cd), and the weighting is inverse distance between cd centroids. with less than 50 full-time equivalent employees or having annual sales of less than $2 millionwe consider a plant as being small if its size -as measured by the number of employees -is less than the industry median. 6 We repeat the same exercise to construct our young firms subsample. We consider a plant as being young if its age -measured since the year of its establishment -is less than the industry median. Our last subsample is for exporting plants.
Here, we simply select all plants that report some exporting activity. Table 8 presents results for the spatially weighted and unweighted eg indices, respectively. A key difference with the eg indices we computed before is that we now take as benchmark the distribution of all firms in a particular industry. In other words, the question we are asking is the following: do specific subgroups of firms cluster more than the industry in general? Not surprisingly, our results paint a very different picture from that of the baseline case. We find less concentration across both years and geographical scales. 7 At the census division level, less than 13 percent -around 34 industries -are found to be localized in terms of small firms, young firms, and exporters. Most of these industries are, however, strongly localized. We also find that more than 200 industries have dispersed patterns for these types of firms, i.e., more than 80 percent on average. These results are very different from those for industries as a whole. One needs, however, to keep in mind that the underlying benchmark is very different: conditional on the observed concentration of industries, small firms, young firms, and exporters do not generally concentrate more. Looking at the specific industries that underlie the foregoing figures, we find a very heterogeneous group of industries. To summarize, only few sectors display patterns where small firms, young firms, or exporters are substantially more localized than the sector itself. In most cases, these subgroups of firms are more dispersed than the sector in general. the choice of geographical units. To obtain sharper results on the geographical concentration of manufacturing industries in Canada, we therefore make now use of the micro-geographic nature of our data and compute continuous measures of localization, namely the DurantonOverman index (Duranton and Overman, 2005, 2008) . 8 This index is based on the kernel density of the distribution of bilateral distances across all plants in an industry -or, in its weighted version, of all employees in an industry -and compares that distribution to a counterfactual one that is obtained under the assumption of 'spatial randomness'. The key advantage of this index is that it retains the desirable properties of the eg index -namely to control for the size distribution of plants in an industry -while getting rid of the need to choose specific spatial units onto which to build the analysis. To understand the logic underlying that index, we illustrate the possible patterns with the help of Figure 4 . The observed distribution of distances in the industry is depicted by the red solid line, which we refer to as the K-density. The figure also depicts the 'local' (dashed black) and the 'global' (dashed blue) confidence bands (see the Appendix for details). These bands contain 90 percent of the counterfactual distributions, so that when the red line lies within them we cannot reject -at the 5 percent level -the null hypothesis that the location pattern of the industry is one of 'spatial randomness'. If the red line lies above the upper bound of the confidence band, distances between firms are over-represented as compared to spatial randomness, which is interpreted as localization; whereas when the red line lies below the lower bound of the confidence band, distances between firms are under-represented as compared to spatial randomness, which is interpreted as dispersion.
The four industries depicted in Figure 4 display four different geographical patterns. The top-left panel depicts an industry that is localized at a regional scale (up to 200 kilometers), however dispersed at longer distances. This corresponds to the 'classical' location pattern where firms are disproportionately located at short distances, i.e., the industry is localized. The top-right panel depicts an industry that is both significantly concentrated at short distances, and also significantly agglomerated in major urban areas -500 kilometers corresponds approximately to the distance between the metropolitan regions of Toronto and Montreal. The bottom-left panel depicts an industry that is neither significantly localized nor significantly dis-persed. The location pattern of that industry is not significantly different from one that would be obtained by a purely random location process. Last, the bottom-right panel depicts an industry that is significantly dispersed, both at short distances and across major urban centers.
Baseline Results
We first examine the number of industries that are localized or dispersed according to the do index. As can be seen from Table 9 , using our strict definition of manufacturing firms (see the Appendix), we find that roughly 31 percent and 55 percent of industries were significantly localized in 2001 at the 6-digit and the 4-digit levels, respectively. These numbers were quite stable between 2001 and 2005, but they fall below 25 percent at the 6-digit level and below In line with our previous findings based on the eg indices, there is a tendency towards less localization between 2001 and 2009: the number of localized industries decreases, as well as the strength of localization as measured by the average Γ across all localized sectors. This trend affects both the 4-and the 6-digit industries, with and without employment weights. Although industries tend to display less localization when using the employment-weighted K-densities than in the unweighted case, the key results remain very similar. It is worth noting that the number of industries that do not significantly depart from randomness is quite large in our samples -around 59 percent in 2009 -which may be due to either the fine level of sectoral disaggregation, or to the presence of a large number of small firms in our samples, or to the specific structure of the Canadian economy. 9 Table 9 summarizes our results for the three years and for the different sample definitions -strict vs extended -and weighting schemesunweighted vs weighted -and industry aggregation levels -6-digit vs 4-digit.
Tables 17-19 in the Appendix list the ten most and the ten least localized industries -both at the 4-and at the 6-digit levels -for 2001, 2005, and 2009, respectively. Since the raw value of the do index is hard to interpret, we report results using the cumulative distribution function (cdf) associated with the K-density, evaluated at a distance of 50 kilometers. 10 These results are summarize in Tables 10 and 11 below. Consider, e.g., 'Knit Fabric Mills' (naics 313240) in
2001.
As can be seen from Table 10 , the cdf at a distance of 50 kilometers is 0.4173. In words, 9 Previous studies for the UK, France, Germany, or Japan, focus on 'compact countries', whereas Canada is geographically all but 'compact'. 10 Note that the do index and the cdf do not provide the same set of information. Yet, as can be seen from Tables 17-19, 10 , and 11, industries with large values of the do index also have a high cdf. This is because for most industries that are strongly localized, that localization occurs at quite short distances (below 50 kilometers). 41.73 percent of firm pairs are located less than 50 kilometers apart in that sector. Alternatively, we can view this as the probability that two randomly drawn firms from that industry are less than 50 kilometers away from each other. Clearly, more than two chances in five is a very high value given the geographical extent of manufacturing in Canada. As can be seen from Tables 10  and 11 (and also from Tables 17-19 in the Appendix), various textile and metal-related sectors rank among the most strongly localized industries in the different years. These results largely concur with those obtained using the eg indices. One advantage of the continuous measures is that they allow to finely assess at what distances localization or dispersion actually occur. The top panel of Figure 5 depicts the number of 6-digit industries that are globally localized at each distance between 1 and 800 kilometers, both in the unweighted (left panel) and the weighted (right panel) case in 2001. As one can see, most industries are localized at relatively short distances (up to 150-180 kilometers) or at intermediate distances (about 500 kilometers). The reason is that some industries cluster predominantly in an urban environment -short distances, or distances of about 500 kilometers between major urban centers -whereas other industries cluster in more rural and semi-rural areas between major urban centers (about 200-400 kilometers). These industries are then naturally underrepresented at short distances, because dispersion at some distances is the flip-side of agglomeration at other distances. Observe also that: (i) less industries are localized in 2009 than in 2001, especially at short distances and at intermediate inter-city distances; and (ii) this trend is stronger in the unweighted case, thereby suggesting that the change in the pattern is driven by smaller firms that either disappear or change location. Last, Figure 6 plots the rank-ordered distribution of the Γ i (blue line) and the Ψ i (red line) measures of localization and dispersion. As one can see, there is a limited number of highly localized or dispersed industries. Furthermore, most of the industries do not have extreme values, which is similar to results for the UK and Japan. One can also see that the number of localized industries decreases over time, both in the unweighted and in the weighted case, whereas there is not much change in the degree and strength of dispersion, as well as in the number of dispersed industries. Last, some of the most strongly localized industries tend to get even more strongly localized. These findings suggest an interesting insight: over the 2001-2009 period, manufacturing industries got generally less localized in Canada, but localization increased at the very top of the distribution. The general trend of spatial deconcentration thus does not affect all industries in the same way.
Sectoral Scope of Localization
We next look at the differences in the degree of localization across broad industry categories. As can be seen from Table 9 , there is generally more localization at the 4-digit level than at the 6-digit level. Another way to see that there are broad industry location patterns at a more aggregate level is to look at the 21 3-digit industries and to compute the ratio of localized 6-digit industries in the total number of 6-digit industries that make up a particular 3-digit industry. The results of this exercise are summarized in Table 12 . As can be seen from that table, 6-digit industries belonging to the 3-digit industries 313 ('Textile Mills'), 315 ('Clothing Manufacturing'), 323 ('Printing and Related Support Activities'), 333 ('Machinery Manufacturing'), and 334 ('Computer and Electronic Product Manufacturing') are made up of subindustries that display strong localization patterns. On the contrary, 6-digit sectors belonging to industries 324 ('Petroleum and Coal Products'), 312 ('Beverage and Tobacco'), and 321 ('Wood products') display only very weak patterns of localization. These findings are similar to those for the UK, where textile (sic 17-19) and publishing (sic 22) industries are among the most localized industries, while food and drink (sic 15), wood (sic 20), and petroleum (sic 23) industries are among the least localized industries (see Duranton and Overman, 2005) . The pattern is also similar to that observed in Japan by Nakajima, Saito, and Uesugi (2012), where the most localized industries are related to 'Textile Mill Products' (jsic 11), 'Electrical Machinery' (jsic 27), whereas the least localized are related to 'Petroleum and Coal Products' (jsic 18), and 'Lumber and Wood Products' (jsic 13).
Location Patterns of Small Firms, Young Firms, and Exporters
We now use the continuous approach to analyze the location patterns of small firms, young firms, and exporters (see also Duranton and Overman, 2008) . Do small firms, young firms, or exporters locate closer to each other than establishments in the industry in general? Table 13 summarizes our results. Across years, we find that only 7 to 11 industries (3 to 4 percent) exhibit localization of small firms, whereas 13 to 19 industries (5 to 7 percent) exhibit dispersion of small firms. This leaves more than 90 percent of industries with location patterns of small firms that do not differ significantly from randomness. These findings suggest that small establishments in an industry do not locate differently than its establishments in general. This weak tendency for clustering of small establishments is consistent with Duranton and Overman's (2008) findings for the UK. We obtain very similar results for young firms, as can be seen from Table 13 . Turning to exporters, these firms exhibit somewhat more localization. There are indeed 36 to 41 industries (14 to 16 percent) that exhibit localization of exporters, whereas only 11 to 28 (4 to 11 percent) exhibit dispersion of exporters. Even though these figures are larger than for small firms and young firms, three-quarter of industries display no clear pattern with respect to the geographical distribution of their exporters. In a nutshell, there is only little evidence that small firms, young firms, or exporters display 'excess concentration' with respect to their industries.
One may worry that our finding that many industries seem to display random patterns is driven by small sample sizes. To check the robustness of our results, we thus restrict our industries conservatively to subsamples with at least 25 firms and run our estimations again. Doing so leaves us with 170 to 190 industries -depending on the year and the subsample. As one can see from the right part of Table 13 , the results are similar, thus suggesting that they are not biased because of sectors with small sample sizes.
When looking at the specific industries that underlie the foregoing figures, we find again a very heterogeneous group of industries. The three industries with the most localized subgroups of firms in 2009, for example, are: for small firm: -All Other Plastic Product Manufacturing (naics 326198), Other Motor Vehicle Parts Manufacturing (naics 336390), and Coating, Engraving, Heat Treating and Allied Activities (naics 332810) -; for young firm: -Pottery, Ceramics and Plumbing Fixture Manufacturing (naics 327110), All Other Industrial Machinery Manufacturing (naics 333299), and All Other Plastic Product Manufacturing (naics 326198) -; and for exporters: -Sawmills (except Shingle and shake Mills) (naics 321111), Prefabricated Wood Building Manufacturing (naics 321992), and Other Animal Food Manufacturing (naics 311119). 
Concluding Remarks
We have used extensive micro-geographic data to provide what we believe is to date the most comprehensive anatomy of the geographical concentration of manufacturing industries in Canada. Looking at the changes between 2001 and 2009 allowed us also to examine the 'dynamics' of localization in a detailed way. The following key results stand out. First, depending on industry definitions and years, 40 to 60 percent of manufacturing industries are clustered, mainly at short distances and at distances of about 500 kilometers. This finding suggests that there is less industrial localization in Canada than in other developed countries.
Second, according to all measures we computed -discrete, spatially weighted discrete, and continuous -localization has been decreasing from 2001 to 2009. Third, industries related to textiles and the extraction and processing of natural resources dominate the group of the most localized industries. This finding is in accord with previous results for other countries in the literature. Fourth, while there has been a general trend towards less concentration, some of the most strongly localized industries tend to get even more localized. Last, small firms and young firms are, in general, not more strongly concentrated than all firms in their respective industries -there is little evidence that these firms obey a location logic that is different from that of their industry in general. There is some evidence for 'excess concentration' of exporters, but that effect tends to weaken over the first decade of 2000. Despite the depth of our analysis, two issues remain unresolved. First, our paper remains silent on the causes for localization. Yet, we need to better understand what agglomeration forces contribute to the clustering of Canadian manufacturing industries. Previous studiessuch as Rosenthal and Strange (2001) , and Ellison, Glaeser, and Kerr (2010) -have addressed that question for the US. Disentangling the relative contribution of the different sources of agglomeration in Canada -labor market pooling, input-output linkages, transportation costs, and knowledge spillovers -is logically the next item on our agenda. More research is called for here. Second, although continuous measures of localization obviate the need for using rather arbitrary spatial subdivisions, they still do rely on equally arbitrary subdivisions of industries. As shown by our analysis, the results do somewhat depend on industrial classifications. Hence, extending our measures to analyze location patterns in terms of 'firm similarity', like similarity in terms of labor requirements or in terms of input-output structures, seems a necessary step for deriving more robust results on agglomeration patterns and may provide valuable insights into what is driving agglomeration more generally. We leave this very important question again open for future work.
Finally, our findings also have a number of implications for 'cluster policy' and 'regional development'. As countries and regions strive to remain competitive in the face of globalization, governments -both local and national -seek increasingly to support competitive regional clusters -see, e.g., Canada's 'National Research Council Cluster Initiatives', the French 'Pôles de compétitivité' Program, and the German 'BioRegio' Program. The 2007 oecd report on 'National Policy Approaches to Cluster Strategies' highlights the increasing focus on building strategic research capacity in selected regions as the basis for promoting clusters. Recent economic studies, however, increasingly question the use of cluster policies (e.g., Duranton, 2011; Duranton, Martin, Mayer, and Mayneris, 2012; Behrens, 2013). There is indeed little evidence that more clustering will have significant effects on average productivity or wages in manufacturing industries. Given the weak impacts compared to the costs of these initiatives, building clusters might not provide strong and cost-efficient solutions for regional development. This seems all the more true for Canada, where the trend over the first decade of 2000 is towards less industrial localization, and where there is only little evidence that targeting small firms, young firms, or exporters may give rise to clusters that could help to foster regional development and growth.
A. Data and Data Sources
This appendix provides details on the data used in this paper and the sources. Table 14 for a breakdown by province). Our data cover the years 2001, 2005, and 2009, and our focus is on manufacturing firms only. For every etablishment, we have information on its primary 6-digit naics code and up to four secondary 6-digit naics codes; the year of establishment; its employment; whether or not it is an exporter; and its 6-digit postal code. The latter allows us to effectively geo-locate the firms.
The Scott's database constitutes probably the best alternative to Statistics Canada's proprietary Annual Survey of Manufacturers Longitudinal Microdata File. As can be seen from Table 14 Tables 301-0003 and 301-0006), it has a wide and similar coverage. Observe that the 2003 asm covers only incorporated businesses with at least one employee and sales of manufactures in excess of C$30,000, whereas the 2005 data no longer has a minimum sales criterion and includes forestry. As can be seen from Table 14 by comparing either our 2001 or 2005 data to the asm, the coverage of manufacturing firms in the Scott's data is very good, though large firms in the economic core provinces (Ontario, Québec, British Columbia, and Alberta) seem slightly under-represented, whereas small firms in the other provinces seem slightly over-represented. Even when compared to the 2005 asm -though not directly comparable -the coverage of our database remains good (about 60 percent of the firms), though firms in western Canada seem slightly under-represented. To summarize, our data is very similar to that of the asm in terms of coverage and province-level breakdown of firms and should, therefore, provide a fairly accurate picture of the overall manufacturing structure in Canada.
We consider that a firm is a manufacturer in the strict sense if it reports a manufacturing sector (naics 31-33) as its primary sector of activity. Since firms in our dataset also report up to four secondary naics codes, we can construct two different industry-level samples for the analysis: (i) a strict sample, restricted to firms that report a manufacturing sector as their primary sector of activity; and (ii) an extended sample that includes all firms that report a manufacturing sector as one of their sectors of activity, either primary or secondary. We thus can associate firms with industries at different levels of detail.
Geographical Data. To geolocate firms, we used latitude and longitude data of postal code centroids obtained from Statistics Canada's Postal Code Conversion Files (pccf). These files to as egspat). Formally, they use the Ellison and Glaeser (1997) procedure and modify it to derive its spatially weighted version, which can be expressed as follows in matrix notation:
where:
• H i is a Herfindahl index measuring the industry concentration in terms of plant-level employment;
• G S = (S − X) ′ Ψ (S − X) is the spatially weighted version of the raw concentration index;
• X ′ = [x 1 x 2 . . . x J ] is a vector containing the elements of the reference distribution;
• Ψ is a spatial weight matrix with generic element Ψ ij and non-zero elements on the main diagonal. It is designed to account for spillovers that extend outside of the areal boundaries for which the eg index is computed. In general, Ψ = I + W, where I is the the identity matrix, and where W is a weight matrix for adjacent units. Adjacent unitsalso called contiguous units -are usually considered neighbors. In this study, we use two different matrices for Ψ , where the coefficients are either the inverse distance or the length of the common border between adjacent areal units. The latter measure has been computed using Canadian gis data. A larger coefficient means that two adjacent units share a larger common border, so that there is greater potential that economic activity in one sector straddles the border. The latter effect increases the egspat coefficient, which takes into account the spatial concentration across geographical units.
C. The Distance-Based Duranton-Overman Approach
In this appendix, we briefly recall the logic underlying our continuous measure of localization. Duranton and Overman (2005) propose a methodology that uses bilateral distances across pairs of establishments to identify localized industries. The idea is to apply sampling and bootstrapping techniques to determine the distribution of bilateral distances between the firms in an industry, and to compare it to a set of bilateral distances obtained from samples of randomly drawn firms. There are four steps. First, we compute the pairwise distances between all firms in an industry and estimate a kernel density function of the distance distribution. Second, we construct a distribution of counterfactuals to assess whether the location pattern of a given industry departs statistically significantly from randomness. The counterfactuals are constructed on the basis that the firms in a given industry are located randomly among all possible locations where we do observe manufacturing activity. Third, we construct confidence intervals using our counterfactual random location distributions. Last, we test whether an industry is localized or dispersed, then compute the bilateral distances of this hypothetical industry and estimate the K-density of the bilateral distances. Finally, for each industry A, we repeat this procedure 1,000 times. This yields a set of 1,000 estimated values of the K-density at each distance d.
Third
Step (Confidence Bands). To assess whether an industry is significantly localized or dispersed, we compare the actual K-density with that of the counterfactual distribution. We consider a range of distances between zero and 800 kilometers. 13 We then use our bootstrap distribution of K-densities, generated by the counterfactuals, to construct a two-sided confidence interval that contains 90 percent of these estimated values. The upper bound, K(d), of this interval is given by the 95th percentile of the generated values, and the lower bounds, K(d), by the 5th percentile of these values. Distributions of observed distances that fall into this confidence band could be 'as good as random' and are, therefore, not considered to be either localized or dispersed. Intuitively, if we observe a higher K-density than that of randomly drawn distributions, we consider the industry as localized. Similarly, if we observe a lower K-density than that of randomly drawn distributions, we consider the industry as dispersed. Last, the strength of localization and dispersion can be measured by
, which corresponds roughly to a measure of the 'surface' between the observed distribution and the upperand lower-bounds of the confidence band. 13 The interactions across 'neighboring cities' mostly fall into that range in Canada. In particular, a cutoff distance of 800 kilometers includes interactions within the 'western cluster' (Calgary, AB; Edmonton, AB; Saskatoon, SK; and Regina, SK); the 'plains cluster' (Winnipeg, MN; Regina, SK; Thunder Bay, ON); the 'central cluster' (Toronto, ON; Montréal, QC; Ottawa, ON; and Québec, QC); and the 'Atlantic cluster' (Halifax, NS; Fredericton, NB; and Charlottetown, PE). Setting the cutoff distance to 800 kilometers allows us to account for industrial localization at both very small spatial scales, but also at larger interregional scales for which market-mediated input-output and demand linkages, as well as market size, might matter much more. Notes: eg and egspat indices computed at the 4-digit naics level. The spatial scale used is census divisions (cd), and the weighting is inverse distance between cd centroids. 
D. Additional Tables and Results

